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(54) Magnetic circuit of a loud speaker 

(57) A ferrite magnet is employed as 
the permanent magnet 2 of an internal 
magnet type loud speaker magnetic 
circuit In which the magnet 2, which has 
a square plan, is located within a yoke 1 . 
The pole of the magnetic circuit is 
constituted by a cylindrical centre pole 
portion 3a between which and the yoke 
a gap is formed, and a tapered portion 
3b which narrows towards the centre 
pole portion 3a. This arrangement re- 
sults in a low flux leakage from the 
magnetic circuit. 
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SPECIFICATION 

Magnetic circuit of a speaker 

5 The present invention relates to an internal magnet 
type loud speaker magnetic circuit 

Most external magnet type magnetic circuits em- 
ploy ferrite permanent magnets, but they have the 
disadvantage that the leakage flux rate is high. In 
order to alleviate this disadvantage the magnetic 
field 10 is sometimes covered with a metallic casing 
1 1 provided with a bottom as in Figure 4 or with an 
open-bottomed shielding plate 12 as in Figure 5. 
These leakage-lowering measures are not entirely 
satisfactory when used for colour television sets 
since they can reduce the picture quality. 

Further, methods such as arranging the magnetic 
field of an external magnet type circuit within the 
speaker frame (not shown in the drawings) have 
been used but cannot usually be employed for small 
radii speakers since they tend to be too large and 
problems can also arise when high magnetic circuit- 
ry energy is required, even with large radii speakers. 

An object of the present invention is to provide an 
internal magnet type loud speaker magnetic circuit 
having a low leakage flux rate. 

According to the present invention, an internal 
magnet type loud speaker magnetic circuit having a 
permanent magnet located within a yoke is characte- 
rised in employing a ferrite magnet as the perma- 
nent magnet 

The invention will now be described, by way of 
example, with reference to the accompanying draw- 
ings inwhich:- 

Figure 1 is a partially cutaway elevational view of a 
loud speaker employing the magnetic circuit ofthe 
present invention; 

Figure 2 is a transverse sectional plan along the 
line X-X of Figure 1; 

Figure 3 is a diagram showing the rear leakage in 
magnetic circuits; and 

Figures 4 and S are elevational views of two 
conventional speakers, in which principal elements 
are omitted. 

Referring to the drawings, a yoke 1 constitutes an 
internal magnet type magnetic circuit of a loud 
speaker and contains a ferrite permanent magnet 2. 
Reference numera l 3 indicates a pole, and the 
s peaker includes a frame 4 and a voice coil 5. The , 
50 pole 3 Is constituted by a cylindrical c entrepoie^__ 
portio n 3a between which and the yokels formed a 
r ~ g^pTh" order to diminish th e permeance and also.t o 
provide a uniform magnetic field therein, and also by 
a"tapered portiSffSo which narrows towards the 
centre pole portion 3a. . 

When the permeance in the gap is indicated as Pg, 
the permeance related to the pole and the yoke, etc. 
as Pf and that related to the magnet as Pfo, the total 
permenace in a magnetic circuit Pt can be indicated 
as 
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Pt = Pg + Pf + Pfo, 


Pt 


and leakage co-efficient o = — can be obtained. 
65 pg 


Accordingly, leakage flux ofthe magnetic circuit of 
the present invention in which the permeance Pf of 
the outer periphery of the pole 3 and the inner 
periphery of the yoke 1 is decreased, can be kept 

70 quite low. Jhe lowered leakage co-efficient, in turn, 
heightens the efficiency ofthe magnetic circuit itself 
and thus, it is possible to present a magnetic circuit 
itself and thus, it is possible to present a magnetic 
circuit with high enough circuit efficiency compara- 

75 ble with that obtained with conventional external 
magnet type magnetic circuits. 

With respect to ferrite type magnets, permeance in 
the magnetic circuit is more affected by the size of 
the sectional area ofthe magnet is contact with the 

80 magnetic circuit than the thickness of the magnet 
itself. The greater the sectional area, the easier it is to 
keep permeance low, and, therefore, when the size 
ofthe magnetic circuits is the same, using a 
permanent magnet with a square plan as in Figure 2 

85 rather than one with a circular plan is preferable as 
the permenance can be kept lower, and the magnetic 
circuit ofthe yoke and the pole etc can be miniatu- 
rized, decreasing manufacturing costs. 
Further, when an urn-shaped yoke (with no side 

90 openings) is employed, it is necessary to design the 
distance between the magnet and the Inner surface 
of the yoke wider than that of the squa re yoke as the 
magnet itself is surrounded by the yoke and leakage 
flux from the magnet surface is increased. 

95 By employing the ferrite permanent magnet which 
has never been used in an internal magnet type 
magnetic circuit the present invention, thus, de- 
creases leakage flux in the magnetic circuit as shown 
as "a" ofthe diagram in Figure 2 when compared 

100 with that of magnetic circuit "b" which is currently 
used for colour television sets and that of external 
magnet ty ye magnetic circuit "c" with a centre pole 
14. (magnetic flux) 
By constituting the pole 3 from the cylindrical 

105 centre pole portion 3a and the tapered portion 36 
which narrows towards the centre pole, and forming 
a gap between the pole portion 3a, and the yoke, 
permeance between the pole and the yoke is de- 
creased, lowering magnetic flux density. Moreover, 

110 loss of magnetomotive force is retained at a mini- 
mum, while a uniform magnetic field is achieved in 
the gap. 

Further, it is possible to provide speakers at a low 
cost and to stabilize such provision by employing 
115 ferrite permanent magnets which do not require 

cobalt, the acquisition of which is unstable and often 
results in sudden price rises. The present invention, 
thus, presents many practical merits. 

120 CLAIMS 

1. An internal magnet type loud speaker magne- 
tic circuit having a permanent magnet located within 
a yoke and being characterised in employing a ferrite 

125 magnet as the permanent magnet 

2. A magnetic circuit according to Claim 1 in 
which a pole is constituted by a cylindrical centre 
pole portion between which and said yoke is formed 
a gap, and a tapered portion which narrows towards 

130 said centre pole portion. 
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3. A magnetic circuit according to Claim 1 or 
Claim 2 In which the said permanent magnet has a 
square plan. 

4. An internal magnet type magnetic circuit sub- 
5 stantially as hereinbefore described with reference 

to figures 1 and 2 of the accompanying drawings. 

5. A loud speaker incorporating an internal mag- 
net type magnetic circuit according to any one of 
Claims 1 to 4. 
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